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(54) Title: PROCESS FOR PRODUCING MICROORGANISM-ORIGIN TRANSGLUTAMINASE 

1 (54) ftH0)«ffi: Mftfi*h7>X^^ tf<Z>fi&£ 

(57) Abstract: A process for the secretory production of transglutaminase by using a microorganism. A process for the mass pro- 
duction of transglutaminase characterized by comprising culturing a bacterium belonging to the genus Streptomyces which has an 
expression plasmid carrying a transglutaminase gene originating in actinomycetes and the inherent (intact) promoter thereof, thus 
making the bacterium to secret protransglutaminase in the early stage to the medium stage of the culture, and then cutting off and 
removing the pro-structure with Streptomyces-or\g\n protease, etc. in the latter stage of the culture to thereby give matured (active) 
transglutaminase. 
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mm® 

■&%m$* YV7Y-?j-tX • 'J t*£*>*(Streptomyces lividans) (U~r\ S. 

W***>^*K£f*ffl£-&3i:, c- (r-Glu)-Lys SSflB&figfiJfc, Gin 
OSSM^A^I0^lH3jtWt*Jffl^tiT^5 (^¥1-50382) 0 £tz, 

b 5 ^ ±-m sens T*ciMais*o*©i:«4«i**o*© (v 

^LT^So WiBx W7HfIF7^W^-^ (K. Ikura et 
al. Biochemistry 27 2898(1988) ) N t h^7?>ISSh7>7 
7"— fe" (M. A. Phillips et al. Proc. Natl. Acad. Sci. USA 87 9333(1990)) N 
t rJta%H£BH?XIII (A. Ichinose et al. Biochemistry 25 6900(1990) ) & 

1 
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£A (Streptovertici Ilium griseocarneum ) IFO 12776 , 7, h U 7* Km"— f- v 
'J^A • } s±^: — t>L ( Strep tovertici Ilium cinnamoneum sub sp. cinnamoneu 
m ) (WTn S. cinnamoneum £&&-f Z.t1?hZ>) IFO 12852 , 7M/7"hA— 
D -7 A • (Streptoverticillium mobaraense) (WT> S.mobaraen 

se£:B&-r;:£#&3) IFO 13819 mttfrlfbtiZUZ (ft^BS64-27471) 0 dtl 
%<DW£W%M-t% r5>77>£ \i(D-l'mm±^7?- Kvy 

£t^£^gj£JSf */f©*£ JSI, lfrt)E&*© * © h Jiffi |5lt4 £ £ < ft u 3 tJp'^J 
(3-Py^^«FfiBBfi«0 481 504 Al) „ 
a4Wh7>7W;t- fc? (MTG) tt s ±IBB^©±S»7^^M 

>7^;b* ^7 u --tf^>y^'»i3 £ kt>'^©jil5^(3o^Tiimi^ #BHS64-2 
7471, Biosci. Biotech. Biochem., 58, 82-87(1994), Biosci. Biotech. Bioch 
em. ,58,88-92(1994), ^¥5-199883, Biochimie, 80, 313-319(1998), Eur. 
J. Biochem., 257, 570-576 (1998), WO 9606931, W0 9622366&£fc:«££JlT:fc 
r>, Zl;ft,£C{£#J;ii£'S.liv.idans, TX^Jl^fjVT, • tNJ if ^( Aspergillus ory 
zae), *l§g(Eshcherichia coli) (tTF, E.coli i:B§-f 3 c 3f©te 
-^**-3T®^£j^HTS«£#fc£;h.T^a. E.coli, $3$ 
(D®L£.mz&tt%frW%m (#^¥5-199883) 3£££E.coliT-M T G£T 

T- qftgtt L , J3#tt#MiI ^Tlf^^S^tctDrStt^oMTG^M 
<T££i£ (^¥6-30771 S 0 UfrU&#CK «k* 
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lmg/l^T-L^^u(Biosci.Biotech.Biochem., 58, 82-87(1994); ftH*W5-19 
9883 ) 0 

HI tts M77^$ h*pUJ-MTG©$f^JII£^-f 0 
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tz© rrp«jgS5/:rDfl|$ij h*w^H© rrD^j fctt 
*wa»fcisirvcrDflj#£ r^ow^j Lfe^>/t/7gi:ii ^7*-K*g£ 
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w-r 3 & & s o c coffimy»(D tz tb \z mm x % & ^ ? * 

©<fc9&7*7** FtLZIZ, ^'Jx^pIJ702(J.Gen.Microbiol., 129, 2703-2714, 

(1983)), s^d^^^g^u/iT-^^^ tm&m?t>tiz, 0 

^— fe* itfi? © © 7* D ^ - $ - x & % o 




WO 0 1 /29 1 87 PCT/J POO/07 1 35 

fi\ 7, hbrh^'-fy^A • ->:J-^- ->AIF0 12852, Z hl/7FA-f->ij 
-i7A • yj-b^-^^-^AIFO 12776, S.mobaraence IFO 13819, XhU7h7 
-i-bZ- Ur^ £*(Streptomyces lydicus)(WO96-O6931)^0j&$Bi£5fc(9#& 
§2 h^>^^';u^ * Z&mTiPWS. L^ 0 S.cinnamoneumSfettS.Biobaraens 
efi£0 h 7 ~ -estfi? L < ,**i*>0 h 7 >*^;u* 

iS?iJ»?'J#^ 1 tC^^e^^LfcS.cinnamoneiai IFO12852&&0 h 5 

^ 2 tSEttHE5>i c n - k * n 4 7 ^ y ^ib^ij £ Tfx r o 7 * j mm 0 i # s 

6 3 2#i£T-#7Ug|5#®§E?iJ, 3 3#ifr£ 8 6 §@ £T'#rngfl#<7)l^ 
$fc»E5!l£ffiai#-5 3 iZS.mobaraense IFO13819&&0 h 7 5. 

USBfl-OKflk 3 2#BA»e>7 6#B*-r* J 7*og|5^6DiE5!lx 77#|^e,40 

7 # g £ T tfflfcJRS h 7 > * * * ^— coie^iJT ft § 0 

^tpg^ti-fs iif:<t <ffl^f>tlS7 , o h7v* h?£(Gene, 39, 281-286(198 
5) ; ^¥3-251182), ^ 0 h n#-b— > a >&( Bio/Technology, 7, 1067- 
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-Jim. ZOmmWWZftZo «(iWm»TtCpH5.0^e,8.5, 

£ 1 5 "Cfrh 3 7°C©iii'i>EcM{c$Hj|aiUo^ 1 B&t^ L 2 3ifmMJ^«^ft 

I§»£LTtts 7>=£=.T1S7^ 7->^-T7K, 7*>^->7Ai£u *CDf&# 
7 h 1/ 7* h v -fe 7 JUfflli i 3 ©tg^^TT'^^MT 5 7Dx7-fl: 

HI 1 . S. cinnamoneum IFO 12852(7) h7>7W^ ^— gjHs^g>9ti§ 

S.cinnamoneum CBS683.68© h 7 >7 7>* 5 If jfifi^OffiJUttSEt^S 
£tiT^S(Biochimie., 80, 313-319( 1 998) ) 0 ZCOMFlZ^lz U> ia?'J#^ 
5fcE9U#^6t:^Lfc7'7-fv-S^figu £I£s Hri©^^(Biochein. Biop 
hys. Act., 72, 619(1963))!; «fc D MB* Lfc S.cinnamoneum IFO 12852©&&&D 
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NAA»6fiJt8fc h ^>77';i^ 5 1— -ifSifllSa- r"taifi«fcP CRjfetTWW 
Lfc„ PCRSf&CttPyrobest DNA polymerase(;£$i&tt^)£JIH\ 
d*i©7*D ru— 

(@2?'J«- 5 ) 5-TCCGATGACCGGGAAACTCCTCCCGCCGAG-3' 
(!EW#-^ 6 ) 5-CGGCCAGCCTTGCTCCACCTTGGCGGGGGC-3' 
[EIM7'J-x*7s h] 
El9U#^ 5 : S.cinnamoneum&^© h 7 >7;7>£ * ±— tzigfE-TigitSfflPCRT"^ 

!B#I#f- 6 : S.cinnamoneum&5£© h 5 5. ^— tfjgffST iiifgfflPCR7*^ 

&£if"liLfc#J960bp©DNAItrtf-£> Random Primer DNA Labeling Kit Ver. 
2(S?@ita^)i:[a- 32 P]dCTP$:ffl^T^McDro r n-;b£ftoTfiJfa£ii\ 
DNA7 , D-7'$:ft^L7toft8^Lfe7'D-7'i:S.cinnamoneuiD IFO 12852©*£6 
ftDNASfli^ Molecular Cloning £?2Ji£(J. Sambrook, E. F. Fritsch an 
d T. Maniatis, Cold Spring Harbor Laboratory Press, p9. 31(1989) )fclEfs£ 

frofcfcc:^ *J|5gil^BaniHIT*tUt) m**i5l*l3.5kb0»rfrt r 7>X?)l# 
5>i—V&fc?ft?f&lsT^2>ZtiPmmT-%fzo ^dT'S.cinnamoneum IFO 12 
8520*6<WNA*BartIT-^bUfcW3.5kb©W^4EASYTRAP Ver.2 (SriiSft 
H) ^ffl^T7'^D-X'7*;i/mm^Kj(; e t DEiRU dtl%pUC180BaiaHiaJ(ftt 
IfALfcl^ Escherichia coli JM109 C£mm±M) ©u > tf> h-tMzmX 
U 5tl:ffilLfeh7^W>7-f©DNA7 
o-^ffl^T, Molecular Cloning ^2)S (J. Sambrook, E. F. Fritsch and 
T. Maniatis, Cold Spring Harbor Laboratory Press, pi. 90(1989)) tdfSfj^ 
*13 «fc o fc-JJBft^Jifcfto fc =J o x -/ W 7' U *V M- v a >(c et t) N 7 -f 7" 

8 
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pB3 . 5 C f? D - > it if tlZ H 5 Br Jt ©ffiSE3?!l $ L C 5 > S . c i nnamone 
um IFO 12852<Dh7>^^>^^^— fige-T-i^s.cinnamoneum CBS683.68©h 

^ >*^* 5. ^— <fiae?-i:(5is(n] tJggEflifcwrs c tvmmzntzo t 

tz b 7^7,7)^9 HfiifE^ 1 (ipUC18©v;i/^^D-->^*-y-'f bOEcoRIfr 

i:DNAy-^x>+f-3 7 3A(PE777-f F/W^y^rAXtti) 

&££ft;fc«gEflli:gEffi£E$!IK:D — K£tiS7 5 /ISKfllS^ft^ftEfll 
*ffi5«#^li5J:V2t:^-r. 7 5 y6£iB?iJ© l#afr£> 3 2tl$ttf7US 
#©Eflk 3 3#Bfr&8 6#i£^#7nfflJ#0EBk 87Sl^e,416f 

1) 7 77; K^**-(pIJ702)GDlM& 

pIJ702©H«tt[J. Bacterid. , 162,406-412(1985); J. Bacteriol. ,169,1929 
-1937(1987)] IZfeWrt-o tz 0 ATOClttT. h U 7 h -fe* • 'J e* r >*66£pl 
J702-eJKJMEtftLfc^ hu7>?^t7 • U t *'>*3131(ATCC 35287)(J.Gen.M 
icrobiol., 129, 2703-2714(1983) )$WT0£%5&#T3O o a 2BF£ig«Lfc«, 
[YEMEigft +0 . 5%^ 'J v > +50/zg/ml 7^7. h U 7 h > ] 

0.3% -f-* h • x^F77 h 

0. 5% ^7r> 
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0. 3% 



0. 1% 



1. 0% 



34. 0% 



0. 5% 



7* 'J v > 



0.1% 



50mg/ml^^X K 1/7 h >jg$ 



(v^v : i/V^;i/^;b^Jfv Kjg$) (pH7.0) 



±.B&i*TT-tmLtzt%mi%m2 0 0ml£i§,|>#gt(12,000g, 4°C, lOa-B) 
U 50mM Tris-HCl(pH8.0)-5mM EDTA-50mM NaClT^^ f#£>tlfc8ft£50mM 
Tris-HCl(pH8.0)-10mM EDTA-25% Sucrose (JfcTF r TE-Sucrosej t^o 0 ) 10m 
KcfJffiUfco ^(C30mg/nil©'j V>-A (v7^) £^£rTE-Sucrose 2ml£ e fc?>' 
0.25M EDTA 4ml *1)Qz_ s 37°CT- 3 0#RH >*a^- h& N 20% SDS 2ml^inx., 
££>£5M NaCl 5ml£JO;tTI§^fr(i»L£&s 0°CT lSfe* >*j.^- h L£o 
&t*|j|>#^(100,000g, 4°C, 40^)iz c tDf#^.nfc±?f(3305i;^U^b>60 
OO^^SlO^Z^S.t^tinx, 0"CT-4.5I^P B ^ >^a^- h Lfeo Jg 
'i>#g|(900 g, 4°C, 5#Pe3)U a^^lOmM Tris-HCl(pH8.0)-lmM EDTA-50mM Na 
CUzfeftltzo ^fb-t^^Aie.Sgjb'ctmOmg/iDl^MJt^x^^^A^'P 
t-Y K£10mM Tris-HCl(pH8.0)-lmM EDTA (J^UF HTEj t^o* ) tjgfrLfiSS L 
fc$g«1.2nl*iD* N 5g»&#&i(l,300 g, £A, 15#H)fc«fctK »**3lt)MiV> 
tz&s %LMm (230,000 g, 20°C, 12BSBa) fcfrofeo 3SiM& «*M3JSarF"T? 

7*^7 ^ KDNAs*^8iaitt} uTE-e«a*n L^^y-;nz «tsaitti»t^* 3 mm 

D&UtI^x^^A^d-?^ KfcRfc^fc. £ £ £TET-4°CT- lB&gflf Ltz'&, T 
EISID7 3i 7 — ;ut- 10, 7 d □ *jua • -i y 7 $ — ;ut 2 [UcfttiJUMft 
£nH\ zWf £Ih]iKL&o &fcl/lOg*03MffiW- h 'J "7 A(pH5.2)}gr££: 2{£g 



1 0 
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^©x* j -80 B C(Z30#PMU (12,000 g, 4°C, 15# 

l.",J) £J:!)ifciSt£lHlifcU 70%x*7-;ut-»&, «U TE200// 1 Lfco 



2) *g51ffl77;U KffiSH 

£1\ M^ii(Streptomyces)^E.coli©iiiy^©?a£T-^S!{qro^v^ h;i^<7 
*-*fl*HLfc. K©pIJ702 (**j5.8kb) £SacIhPstI 

T'ttHWU mel v^— 7D^-*HB«*|(fe£Lfc5.1kb0*& 
^WJtfcBMSiLfc. mzyDTT—m >tt:^-SSI(Streptomyces subtilisi 
n inhibitor) iiJaB^r^ K (7try» ^^©ii^te^I^&tftfcpOS 
AB-Apl (#j7.9kb) (Appl. Environ. Microbiol., 60, 3566-3572(1994)) £Hind 
IIIfcPstl-eUOKU &2kb©»rtf-£i8MLfco £ ^Escherichia coliO^uf 
-^7^7= KpUC18 C^mmm) fcEcoRlTMSDWU T4 DNA U^ — tr (S 
fijittM) T- ¥ »*«Kt LT -b ;u 7 5 -f y -f 2/ a > 4 fir I \ EcoR I Tiatt * iiftl ^ 
7^;U h'£iI*RU ^f>tSacIi:HindIII«J«fLfc2.7kb©IBfM-*iaS!lbfco 

fttZ P IJ702©SacI-PstI 5. lkb^fM- ^pOS AB-AplcDHindl I I-Pst I 2fcb»r#\#£ 
t>'pUC18©SacI-HindIII 2.7kbifr®3f 7-f ^y3>^Tl\->t h;i"<7£ 
-pUJS («9.8kb) SflfSSLfco 

*6fcpIUS*HindIlIfcEc<AIt0»fLT^WM-8.6kb4|51iRtfco (1) T"7o- 
WbtfcS.cinnamoneum IF0 12852© h =? >*7>* ~ b'iSfi^^SLfep 
B3.5 (^6.2kb) £HindIIIfcEcoRIT"«J»rU 3.5kb©HindIII-EcoRIirM'^lH]lRL 
fco 3©3.5kb©HindIII-EcoRI»TM-^pUJS©HindIIIi:EcoRI-9-^ htffiALfcpU 
J-MTG Gfll2.1kb) zmmbtzo 

utomm^mzm 1 t^t-o 

pUJ-MTG^^K^mLTff^flfc^Kte^E.coli AJ13669tt&ffi£X&x£ 

1 1 
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m\m\<bi\¥:mmm-W\ ( 1 1 w\ t 3os-856t> ;3»i^> < am* 1 y ti 

1-3) cafgt^tiT^S (¥fiJcll^l0ji|14r:IM(tT-SiW^FERM P-17602hL 
T'^fE^n, ¥e3cl2^8^J28Bf^ltT-'S:s : t^FERM BP-7287i: LT7^ b& 



»ff'j3. S.Iividans TK24^g)ff$ffi%A 

S.lividans TK24&S. lividans 66(cS^t" -S&ffc ?K * h U7 hv-f :>>itt4 
#tt#£*VT^ -5 (GENETIC MANIPULATION OF STREPTOMYCES, A LABORATORY MANU 
AL: D.A.Hopwood et al., p266, 1985, The john limes Foundation Norwich) 0 
$M£M3D.A.Hopwood(John Innes Institute, Colney Lane, Norwich NR4 7UH, 
UX)«fc!3$ttt£*ifcfc©TfcD N D.A. HopvoodfflftSJ: t) A^qJ^TfeSo 

S.lividans TK24£[*8iPF3-251182, Hunter, I. S. "DNA Cloning" A Practica 
1 Approarch 2, Glover.D.M. (Ed. ) IRL Press(1985), GENETIC MANIPULATION OF 
STREPTOMYCES, A LABORATORY MANUAL: D.A.Hopwood et al., P 104, 1985, The 
john Innes Foundation Norwich]©^^(z^oTs 7d hT*^^ MbUBM^A 
Ltzo MftlfttCfctS.lividans TK24 ^ YEMEtgJfe +0.5% ^ U v>T-30°C, 2BPb1*SII 
bfco ig«200ml£^#i§f( 1,300 g, MU. 103^) U m t>titzmfcZ0.tf 
Mit v ii o 72ml CIS L tz o 

mz, z(Dmm&%m<bfrm 1,300 g, io^hju i^*img/mi©';v> 

-A ^^tfPllijM60ml(cSf^Ls d*l£30°a 2.5B$Fb^ >^a^ 

-rU Uag^T-aKSL. B££&t>B£^£o f#^£«£il*i>#iai (1,300 
g, 10&m) U Ptt«tt25BlTf«fe^&2 0*D«tfc^ ttJS&PJifftt 
lml tlS U 7-Dh7-7Xh ffiftft t L feo 



1 2 
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[Ptt»«f] 

TES[N-Tris(hydroxymethy])methyl-2-aiDinoethane sulphonic acid] 5.73g 

W*u-* 103g 

Wcr*7-**/*jh. 2.03g 

EfJt* V £ A 0.5g 

fflft A 3.68g 

?Sfi7C^» 2ml/L( P H7.4) 

ft*, lX'^ffilA'J^AjgfftsailHKu ^fflifilutclOOml Pllfj^ijfc D lm 

l£flO;ifco 



EftiEJB 40mg 

^XM-t% 200mg 

ig-fbSg-fl lOing 

SMbv>#> lOmg 

rain^A lOmg 



z E | j^T r >^7 ? >^^'j7A lOmg 



fcfcx h v y7>7)l* X i-"V&Gfr%SL75Z K KpUJ-MTG (&12.1kb) CDS. 
lividans U24®7n b7?x hf^M^O^H^A^WT© J; -5 tfjofco 



DNAM(0.2//g///l) 

S. lividans TK24©7*d F7?7 hfj 

0.35M tfy*D-* 



20// 1 
100// 1 
20 //l 



# 
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20%* 'J V > tr y □ -;H000£^tf Pttfftt 



1.5ml 



jffiit^fflK 1,700 g, 10#R3)U ^l/y V&mtb. Ptt85«[-C2|Hiai** 
It t) £ U P$8«ifclnlfc:gi«j Lfc^t200Ail-ro^WTOR-2^tgJfe(l^ U 

fee 

[R-2«5*;igtfe] 
1) R-2/A 

A 0.5g/l 

mtW^stJk 20.2g/l 

mit^JJVi/^A ' 5.9g/l 

20.0g/i 

7*d>;> 6.0g/l 
jbifSy'K 0.2g/l 
Mill* 4 ml 

44. Og/1 



2) R-2/B 



11.5g/l 



10. Og/1 



203 g/1 (pH7.4) 



3) 1%KH 2 P0 4 



D2)3)$ zti^-nmmmu ru- r&m{tsai$fcR-2/A£«fcVR-2/B£*i£u 

£ & C 1 % KH 2 P0 4 jg^^m^M200mlgfe D lml©iU^T*ig^Lfco 

1 4 
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«Htett^»-$tifcE-23a£35iSf*%30'CT-18«flSI-f >^r^- h Ltt, 2 
OO/zg/nl®?-:** rU7 h>£t£trP&Sj$lml£illx. x 3g55«c©£M£ffit,\ £ 
e>ic30 c CT-7BP^J-f >^i^-hL> 3D--«|fc 0 ff^tifc £7 

JfJRtelftfrpUJ-MTG/S. lividans TK24& h 1/7 h >10^g/ml^^tf r U 
7- h > • v— V • 7o^(DIFC0aM)M^ife4inlT- 3 0U 3 HF B B i£§iU CIOl 
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SEQUENCE LISTING 

<110> Ajinomoto Co., Inc. 

<120> A method of producing microbial transglutaminase 

<130> Y1H0984 

<140> 
<141> 

<150> JP 11-295649 
<151> 1999-10-18 

<160> 7 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 1461 
<212> DNA 

<213> Streptoverticilliui cinnamoneum 

<220> 
<221> CDS 

<222> (151).. (1398) 
<400> 1 

cggcggcagc cctccttgcc gccggcgcag cgacgcagga cggcgcggcc aaggccctga 60 
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PCT/JP00/07I35 



WO 01/29187 



PCT/J POO/071 35 



gcggcagctc gtcgcaaacc cctccatcgc gtcgtgctct cacatgccct cgtttcacga 120 

ggcttcacca caagggagtt attgatttcc atg cac aaa cgt egg aga ctt etc 174 

Met His Lys Arg Arg Arg Leu Leu 
1 5 

gec ttc gee act gtg ggt gcg gtc ata tgc acc gca gga ttc aca cct 222 
Ala Phe Ala Thr Val Gly Ala Val lie Cys Thr Ala Gly Phe Thr Pro 
10 15 20 

teg gtc age cag gee gee age agt ggc gat ggg gaa gag aag ggg tec 270 
Ser Val Ser Gin Ala Ala Ser Ser Gly Asp Gly Glu Glu Lys Gly Ser 
25 30 35 40 

tac gee gaa acg cac ggc ctg acg gcg gat gac gtc gag age ate aac 318 
Tyr Ala Glu Thr His Gly Leu Thr Ala Asp Asp Val Glu Ser lie Asn 
45 50 55 

gca ctg aac gaa aga get ctg act ctg ggc caa cct ggc aag cct ccg 366 
Ala Leu Asn Glu Arg Ala Leu Thr Leu Gly Gin Pro Gly Lys Pro Pro 
60 65 70 

aag gaa tta cct ccg age gee age gcg ccc tec egg gec ccc tec gat 414 
Lys Glu Leu Pro Pro Ser Ala Ser Ala Pro Ser Arg Ala Pro Ser Asp 
75 80 85 



gac egg gaa act cct ccc gec gag ccg etc gac agg atg cct gag gcg 
Asp Arg Glu Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Glu Ala 
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462 



m 

WO 01/29187 PCT/JP00/07135 

90 95 100 

tac egg gec tac gga ggc agg gec act acg gtc gtc aac aac tac ata 510 
Tyr Arg Ala Tyr Gly Gly Arg Ala Thr Thr Val Val Asn Asn Tyr lie 
105 110 115 120 

cgc aag tgg cag cag gtc tac agt cac cgc gac gga aag aaa cag caa 558 
Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Lys Lys Gin Gin 
125 130 135 

atg acc gaa gag cag cga gaa aag ctg tec tac ggt tgc gtt ggc gtc 606 
Met Thr Glu Glu Gin Arg Glu Lys Leu Ser Tyr Gly Cys Val Gly Val 
140 145 150 

acc tgg gtc aac teg ggc ccc tac ccg acg aac aga ttg gcg ttc gcg 654 
Thr Trp Val Asn Ser Gly Pro Tyr Pro Thr Asn Arg Leu Ala Phe Ala 
155 160 165 

tec ttc gac gag aac aag tac aag aac gac ctg aag aac acc age ccc 702 
Ser Phe Asp Glu Asn Lys Tyr Lys Asn Asp Leu Lys Asn Thr Ser Pro 
170 175 180 

cga ccc gat gaa acg egg gcg gag ttc gag ggt cgc ate gec aag ggc 750 
Arg Pro Asp Glu Thr Arg Ala Glu Phe Glu Gly Arg He Ala Lys Gly 
185 190 195 200 

agt ttc gac gag ggg aag ggt ttc aag egg gcg cgt gat gtg gcg tec 798 
Ser Phe Asp Glu Gly Lys Gly Phe Lys Arg Ala Arg Asp Val Ala Ser 
205 210 215 
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gtc atg aac aag gcc ctg gaa aat gcc cac gac gag ggg act tac ate 846 
Val Met Asn Lys Ala Leu Glu Asn Ala His Asp Glu Gly Thr Tyr He 
220 225 230 

aac aac etc aag acg gag etc acg aac aac aat gac get ctg etc cgc 894 
Asn Asn Leu Lys Thr Glu Leu Thr Asn Asn Asn Asp Ala Leu Leu Arg 
235 240 245 

gag gac age cgc teg aac ttc tac teg gcg ctg agg aac aca ccg tec 942 
Glu Asp Ser Arg Ser Asn Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser 
250 255 260 

ttc aag gaa agg gac ggc ggc aac tac gac ccg tec aag atg aag gcg 990 
Phe Lys Glu Arg Asp Gly Gly Asn Tyr Asp Pro Ser Lys Met Lys Ala 
265 270 275 280 

gtg ate tac teg aag cac ttc tgg age ggg cag gac cag egg ggc tec 1038 
Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Gin Arg Gly Ser 
285 290 295 

tec gac aag agg aag tac ggc gac ccg gaa gcc ttc cgc ccc gac cag 1086 
Ser Asp Lys Arg Lys Tyr Gly Asp Pro Glu Ala Phe Arg Pro Asp Gin 
300 305 310 

ggt ace ggc ctg gtc gac atg teg aag gac aga age att ccg cgc agt 1134 
Gly Thr Gly Leu Val Asp Met Ser Lys Asp Arg Ser He Pro Arg Ser 
315 320 325 
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ccg gcc aag ccc ggc gaa ggt tgg gtc aat ttc gac tac ggt tgg ttc 1182 
Pro Ala Lys Pro Gly Glu Gly Trp Val Asn Phe Asp Tyr Gly Trp Phe 
330 335 340 

ggg get caa aca gaa gcg gat gcc gac aaa acc aca tgg acc cac ggc 1230 
Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Thr Trp Thr His Gly 
345 350 355 360 

gac cac tac cac gcg ccc aat age gac ctg ggc ccc atg cac gta cac 1278 
Asp His Tyr His Ala Pro Asn Ser Asp Leu Gly Pro Met His Val His 
365 370 375 

gag age aag ttc egg aag tgg tct gcc ggg tac gcg gac ttc gac cgc 1326 
Glu Ser Lys Phe Arg Lys Trp Ser Ala Gly Tyr Ala Asp Phe Asp Arg 
380 385 390 

gga gcc tac gtg ate acg ttc ata ccc aag age tgg aac acc gcc ccc 1374 
Gly Ala Tyr Val He Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro 
395 400 405 

gcc aag gtg gag caa ggc tgg ccg tgacaggctg gtactacgac etctgetgat 1428 
Ala Lys Val Glu Gin Gly Trp Pro 
410 415 

ttctgcccgg tcagtccacg cctctcgacg cga 1461 



<210> 2 
<211> 416 
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<212> PRT 

<213> Streptovertici Ilium cinnamoneum 
<400> 2 

Met His Lys Arg Arg Arg Leu Leu Ala Phe Ala Thr Val Gly Ala Val 
15 10 15 

He Cys Thr Ala Gly Phe Thr Pro Ser Val Ser Gin Ala Ala Ser Ser 
20 25 30 

Gly Asp Gly Glu Glu Lys Gly Ser Tyr Ala Glu Thr His Gly Leu Thr 
35 40 45 

Ala Asp Asp Val Glu Ser He Asn Ala Leu Asn Glu Arg Ala Leu Thr 
50 55 60 

Leu Gly Gin Pro Gly Lys Pro Pro Lys Glu Leu Pro Pro Ser Ala Ser 
65 70 75 80 

Ala Pro Ser Arg Ala Pro Ser Asp Asp Arg Glu Thr Pro Pro Ala Glu 
85 90 95 

Pro Leu Asp Arg Met Pro Glu Ala Tyr Arg Ala Tyr Gly Gly Arg Ala 
100 105 110 

Thr Thr Val Val Asn Asn Tyr He Arg Lys Trp Gin Gin Val Tyr Ser 
115 120 125 

His Arg Asp Gly Lys Lys Gin Gin Met Thr Glu Glu Gin Arg Glu Lys 
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130 135 

Leu Ser Tyr Gly Cys Val Gly Val Thr Trp Val Asn Ser Gly Pro Tyr 
145 150 155 160 

Pro Thr Asn Arg Leu Ala Phe Ala Ser Phe Asp Glu Asn Lys Tyr Lys 
165 170 175 

Asn Asp Leu Lys Asn Thr Ser Pro Arg Pro Asp Glu Thr Arg Ala Glu 
180 185 190 

Phe Glu Gly Arg He Ala Lys Gly Ser Phe Asp Glu Gly Lys Gly Phe 
195 200 205 

Lys Arg Ala Arg Asp Val Ala Ser Val Met Asn Lys Ala Leu Glu Asn 
210 215 220 

Ala His Asp Glu Gly Thr Tyr He Asn Asn Leu Lys Thr Glu Leu Thr 
225 230 235 240 

Asn Asn Asn Asp Ala Leu Leu Arg Glu Asp Ser Arg Ser Asn Phe Tyr 
245 250 255 

Ser Ala Leu Arg Asn Thr Pro Ser Phe Lys Glu Arg Asp Gly Gly Asn 
260 265 270 

Tyr Asp Pro Ser Lys Met Lys Ala Val He Tyr Ser Lys His Phe Trp 
275 280 285 
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Ser Gly Gin Asp Gin Arg Gly Ser Ser Asp Lys Arg Lys Tyr Gly Asp 
290 295 300 

Pro Glu Ala Phe Arg Pro Asp Gin Gly Thr Gly Leu Val Asp Met Ser 
305 310 315 320 

Lys Asp Arg Ser He Pro Arg Ser Pro Ala Lys Pro Gly Glu Gly Trp 
325 330 335 

Val Asn Phe Asp Tyr Gly Trp Phe Gly Ala Gin Thr Glu Ala Asp Ala 
340 345 350 

Asp Lys Thr Thr Trp Thr His Gly Asp His Tyr His Ala Pro Asn Ser 
355 360 365 

Asp Leu Gly Pro Met His Val His Glu Ser Lys Phe Arg Lys Trp Ser 
370 375 380 

Ala Gly Tyr Ala Asp Phe Asp Arg Gly Ala Tyr Val He Thr Phe He 
385 390 395 400 

Pro Lys Ser Trp Asn Thr Ala Pro Ala Lys Val Glu Gin Gly Trp Pro 
405 410 415 



<210> 3 
<211> 1809 
<212> DNA 
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<213> Streptoverticilliuni mobaraense 

<220> 
<221> CDS 

<222> (578).. (1798) 
<400> 3 

gtcgacgcgg gccgggaggg ggtgcggcgg cgcccttcgg ctgtgtggac gaagcgtcgg 60 

gtcggagggg cggccggata tcgtccttgg ggcggggtgg ccggaattgc cgccatggtg 120 

ttgccgggga atcgacccga agacatgatc acttctcgta tccacccgat cacgtatccg 180 

ggagtcgaga agtgttacgc cgtgcccctg tccgcgtcct cacccctgtc gccgtgacag 240 

cgacccgcgt tcttccactc gcacggacgg ccccacagga cctttcggcc cgggctcgcc 300 

ccgccgcctc ggtgacggcc tccgaataac gcggccgccg gggcctcggc cggttgaccg 360 

atccgggtca cgcgccccgc cgggcgggcg gccacgtccg gtctcgcccc gcccgacatc 420 

ggctgcgact gccttcgctc gcacttcttc ccgcctcccg gccgcgtttt tccgccgccg 480 

aaggtgcggc gacgcgtacc gaatccccct tcatcgcgac gtgcttccgc acggccgcgt 540 

tcaacgatgt tccacgacaa aggagttgca ggtttcc atg cgc ata cgc egg aga 595 

Met Arg He Arg Arg Arg 
1 5 
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get etc gtc ttc gec act atg agt gcg gtg tta tgc acc gec gga ttc 643 
Ala Leu Val Phe Ala Thr Met Ser Ala Val Leu Cys Thr Ala Gly Phe 
10 15 20 

atg ccg teg gee ggc gag gec gec gee gac aat ggc gcg ggg gaa gag 691 
Met Pro Ser Ala Gly Glu Ala Ala Ala Asp Asn Gly Ala Gly Glu Glu 
25 30 35 

acg aag tec tac gec gaa acc tac cgc etc acg gcg gat gac gtc gcg 739 
Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu Thr Ala Asp Asp Val Ala 
40 45 50 

aac ate aac gcg etc aac gaa age get ccg gee get teg age gec ggc 787 
Asn He Asn Ala Leu Asn Glu Ser Ala Pro Ala Ala Ser Ser Ala Gly 
55 60 65 70 

ccg teg ttc egg gee ccc gac tec gac gac agg gtc acc cct ccc gee 835 
Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp Arg Val Thr Pro Pro Ala 
75 80 85 

gag ccg etc gac agg atg ccc gac ccg tac cgt ccc teg tac ggc agg 883 
Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr Arg Pro Ser Tyr Gly Arg 
90 95 100 

gee gag acg gtc gtc aac aac tac ata cgc aag tgg cag cag gtc tac 931 
Ala Glu Thr Val Val Asn Asn Tyr He Arg Lys Trp Gin Gin Val Tyr 
105 110 115 

age cac cgc gac ggc agg aag cag cag atg acc gag gag cag egg gag 979 
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Ser His Arg Asp Gly Arg Lys Gin Gin Met Thr Glu Glu Gin Arg Glu 
120 125 130 

tgg ctg tec tac ggc tgc gtc ggt gtc acc tgg gtc aat teg ggt cag 1027 
Trp Leu Ser Tyr Gly Cys Val Gly Val Thr Trp Val Asn Ser Gly Gin 
135 140 145 150 

tac ccg acg aac aga ctg gec ttc gcg tec ttc gac gag gac agg ttc 1075 
Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser Phe Asp Glu Asp Arg Phe 
155 160 165 

aag aac gag ctg aag aac ggc agg ccc egg tec ggc gag acg egg gcg 1123 
Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg Ser Gly Glu Thr Arg Ala 
170 175 180 

gag ttc gag ggc cgc gtc gcg aag gag age ttc gac gag gag aag ggc 1171 
Glu Phe Glu Gly Arg Val Ala Lys Glu Ser Phe Asp Glu Glu Lys Gly 
185 190 195 

ttc cag egg gcg cgt gag gtg gcg tec gtc atg aac agg gee ctg gag 1219 
Phe Gin Arg Ala Arg Glu Val Ala Ser Val Met Asn Arg Ala Leu Glu 
200 205 210 

aac gee cac gac gag age get tac etc gac aac etc aag aag gaa ctg 1267 
Asn Ala His Asp Glu Ser Ala Tyr Leu Asp Asn Leu Lys Lys Glu Leu 
215 220 225 230 

gcg aac ggc aac gac gee ctg cgc aac gag gac gee cgt tec ccg ttc 1315 
Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu Asp Ala Arg Ser Pro Phe 
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235 



240 



245 



tac teg gcg ctg egg aac acg ccg tec ttc aag gag egg aac gga ggc 
Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe Lys Glu Arg Asn Gly Gly 
250 255 260 



1363 



aat cac gac ccg tec agg atg aag gee gtc ate tac teg aag cac ttc 
Asn His Asp Pro Ser Arg Met Lys Ala Val He Tyr Ser Lys His Phe 
265 270 275 



1411 



tgg age ggc cag gac egg teg agt teg gee gac aag agg aag tac ggc 
Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala Asp Lys Arg Lys Tyr Gly 
280 285 290 



1459 



gac ccg gac gee ttc cgc ccc gee ccg ggc ace ggc ctg gtc gac atg 
Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly Thr Gly Leu Val Asp Met 
295 300 305 310 



1507 



teg agg gac agg aac att ccg cgc age ccc ace age ccc ggt gag gga 
Ser Arg Asp Arg Asn He Pro Arg Ser Pro Thr Ser Pro Gly Glu Gly 
315 320 325 



1555 



ttc gtc aat ttc gac tac ggc tgg ttc ggc gee cag acg gaa gcg gac 
Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly Ala Gin Thr Glu Ala Asp 
330 335 340 



1603 



gee gac aag ace gtc tgg ace cac gga aat cac tat cac gcg ccc aat 

Ala Asp Lys Thr Val Trp Thr His Gly Asn His Tyr His Ala Pro Asn 
345 350 355 
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ggc age ctg ggt gec atg cat gtc tac gag age aag ttc cgc aac tgg 1699 

Gly Ser Leu Gly Ala Met His Val Tyr Glu Ser Lys Phe Arg Asn Trp 
360 365 370 

tec gag ggt tac teg gac ttc gac cgc gga gee tat gtg ate acc ttc 1747 
Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly Ala Tyr Val He Thr Phe 
375 380 385 390 

ate ccc aag age tgg aac acc gee ccc gac aag gta aag cag ggc tgg 1795 
He Pro Lys Ser Trp Asn Thr Ala Pro Asp Lys Val Lys Gin Gly Trp 
395 400 405 

ccg tgatgtgagc g 1809 
Pro 
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<210> 4 
<211> 407 
<212> PRT 

<213> Streptovertici Ilium mobaraense 
<400> 4 

Met Arg He Arg Arg Arg Ala Leu Val Phe Ala Thr Met Ser Ala Val 
15 10 15 

Leu Cys Thr Ala Gly Phe Met Pro Ser Ala Gly Glu Ala Ala Ala Asp 
20 25 30 
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Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu 
35 40 45 

Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala Pro 
50 55 60 

Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp 
65 70 75 80 

Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr 
85 90 95 

Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn Tyr He Arg 
100 105 110 

Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys Gin Gin Met 
115 120 125 

Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val Thr 
130 135 140 

Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser 
145 150 155 160 

Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg 
165 170 175 



Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu Ser 
180 185 190 
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Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser Val 
195 200 205 

Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu Asp 
210 215 220 

Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu 
225 230 235 240 

Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe 
245 250 255 

Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala Val 
260 265 270 

He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala 
275 280 285 

Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly 
290 295 300 

Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He Pro Arg Ser Pro 
305 310 315 320 

Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly 
325 330 335 



Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly Asn 
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340 345 350 

His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr Glu 
355 360 365 

Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly 
370 375 380 

Ala Tyr Val He Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro Asp 
385 390 395 400 

Lys Val Lys Gin Gly Trp Pro 
405 



<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
amplification of transglutaminase gene from 
S.cinnamoneum 

<400> 5 

tccgatgacc gggaaactcc tcccgccgag 30 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
amplification of transglutaminase gene from 
S.cinnamoneum 

<400> 6 

cggccagcct tgctccacct tggcgggggc 30 



<210> 7 
<211> 10 
<212> PRT 

<213> Streptovertici Ilium cinnamoneum 
<400> 7 

Gly Asp Gly Glu Glu Lys Gly Ser Tyr Ala 
1 5 10 
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